In our experience, renal vascular lesions occur commonly in connection with HaemophiLm infections in pigs. Such lesions are occasionally seen in typical outbreaks of Glasser's disease (polyserositis, polyarthritis, meningitis), but the most extensive vascular damage is observed in acute infections, in the absence of the classical lesions of Glasser's disease. The carcasses are sometimes extremely cyanotic and the kidneys may be enlarged and hemorrhagic, but even these findings may be absent, and the scanty autopsy picture may then give rise to considerable diagnostic difficulty. Sporadically an acute severe gastroenteritis has been noted. Histologically, occlusion of the glomerular capillaries, afferent arterioles, and interlobular arteries (Figs. 1-2) are found; in isolated cases, fibrinous thrombi are found also in small vessels in the corium of cyanotic areas. The microscopic changes in renal vessels consist of fibrinous thrombi and fibrinoid necrosis of the vascular walls. The surrounding renal parenchyma is variably damaged, in some cases necrotic. Hemophilic bacteria (H. parainfltleqae or H. mi.) are inconstantly recovered from the kidneys, but in some cases the growth may be poor and slow. Multiple infarcts of various sizes occur sporadically in the cortex; thus the macroscopic appearance of the damaged kidneys may be similar to the bilateral renal cortical necrosis (BCN) accompanying the generalized Shwartzman reaction (GSR) in experimental animals and its human equivalents. The possibility, therefore, arose that the renal vascular modifications accompanying Naemophiltds infections in swine might be part of GSR, and the experiment reported below was performed to elucidate this question.
A short survey of the literature regarding human BCN and the GSR in laboratory animals has been given in a previous paper, together with a report on the occurrence of BCN in our autopsy material 3. The literature dealing with these conditions will not be reviewed here.
Material and Methods
The strain of Haemophifus parainjueqae used in the experiment was isolated from a case of Glasser's disease. The organisms grew well as 'satellites' around colonies of Staphylococcus aureus on blood agar and nutrient agar plates. The colonies were slightly CAMP-positive (showing clearing within the 8-toxic zone of Staphylococcus aureus on blood agar) and somewhat adherent to the agar surface.
The organisms were grown in meat infusion broth, to which was added Bacto-Supplement B (Difco) to 1%. Five tubes, each containing 10 ml of this medium, were inoculated with colonies taken from nutrient agar plates. After 48 h growth at 37" C the contents of these tubes were used as inoculum for 5 Rouxflasks each containing 250 ml of the same medium. These flasks were incubated for 48 h at 37" C, after which the culture was centrifuged (10,000 x g for 20 min) and the sedimented bacteria washed twice in saline. The bacteria were suspended in 80 ml saline and the concentration read by nephelometry. According to McFarland's scale the density of the suspension corresponded to a concentration of approximately 3,000 x 106 bacteria/ml. Disintegration of the cells was carried out in the X-Press (AB BIOX, Nacka 2, Sweden). The frozen material was pressed 3 times through a hole having a diameter of 2.5 mm. Specimens of the crushed bacteria were inoculated both in the special broth medium and on blood agar plates, which were spot-inoculated with Staphylococcua aureus on the surface. Growth of H . parainjuenzae did not occur.
The suspension of disintegrated cells was diluted with saline to 70 ml and, as a preservative, merthiolate was added to a concentration of 1:10,000. The suspension was administered intravenously to three pigs, each weighing approxi- 
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mately 15 kg (cases 1, 2 and 3), and to one weighing about 35 kg (case 4). Two doses were given at 24-hour interval, the first injection in a dose of 1.5 ml to pigs 1, 2, and 3, and 2.5 ml to pig 4. In the second injection, doses of 4 and 4.5 ml, respectively, were used. Twenty-four hours after the second injection the pigs were killed with an intravenous injection of mebumayl and autopsied immediately. Pieces of organs were fixed in 10% neutral formalin and sections stained with hematoxylin and eosin, phosphotungstic acid hematoxylin (PTAH), and Lendrum's acid picro-Mallory method.
Results
The animals developed severe dyspnoea and transient vomiting immediately after each injection. After the second infusion the ears of two of the pigs (cases 1 and 4) gradually became cyanotic and swollen, and developed slight necrotic changes in the skin. Scattered cyanotic areas also appeared on the ventral abdomen and the distal part of the extremities.
Gross Lesions
The two cyanotic pigs had almost identical autopsy findings. The abdominal cavity contained a small amount of blood-stained, serous fluid. The kidneys were slightly enlarged. The cortex, as viewed from the capsular and cut surfaces, consisted of a bloody necrotic parenchyma alternating with a few grey irregular patches (Fig. 3) . These patches were localized at the poles of the kidneys and obviously represented less degenerated tissue. A narrow subcapsular rim of parenchyma appeared intact and adhered slightly to the capsule at its removal. The medulla appeared unaffected. The renal lymph nodes were considerably enlarged and hemorrhagic. In the lungs there were scattered hemorrhagic foci surrounded by firm consolidated parenchyma. The bronchial lymph nodes were somewhat enlarged.
The two remaining pigs (cases 2 and 3) had no morphological alteration except for small pulmonary lesions similar to those in cases 1 and 4.
Microscopic Lesions
Kidngs. In cases 1 and 4 the kidneys had extensive cortical necrosis with almost total destruction of the renal parenchyma and widespread extravasations of red blood cells. Deposits of a material with the staining properties of fibrin were demonstrated in the glomerular capillaries, afferent arterioles, and interlobular arteries ( Fig. 4) . 
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This material occurred in part in the lumina as thrombi, in part in areas of fibrinoid necrosis of the walls of vessels. In some instances the thrombi adhered to the necrotic vascular walls or cohered to the fibrinous deposits in the damaged walls. The interstitium was edematous, and threads of fibrin were observed in the interstitium and necrotic tubules. Occasionally a continuous meshwork of fibrin, reaching from the interstitium through the necrotic tubular epithelium, could be demonstrated (Fig. 5 ). Some of the numerous eosinophilic casts within the degenerated tubules had the staining characteristics of fibrin. Red blood cells participated in part in the formation of casts.
Extrarenal changes. In cases 1 and 4 fibrinous thrombi occurred in cyanotic areas of skin (Fig. 6) , the submucosa of the small bowel, the brain, the pituitary, the meninges, and the lungs. In the affected areas of lung, which possibly represented infarcts, the interalveolar septae were thickened and infiltrated by mononuclear cells, but with leucocytes, including some eosinophils, also present. Proliferated cells, desquamated from the lining epithelium, together with a few leucocytes and erythrocytes, were found in some alveoli. Eosinophilic infiltrations also occurred in the liver.
Pulmonary lesions similar to those in cases 1 and 4 were demonstrated in the two animals which did not develop renal cortical necrosis (cases 2 and 3).
Discussion
A possible relation of Haemophiltls infections to vascular lesions with thrombosis in swine has been mentioned in the introduction. The present experiment demonstrates that intravenous injection of endotoxin of Haemophiltls parainjgenxae into swine is capable of provoking GSR, leading to BCN. As HuemaPhilus sais has been isolated from kidneys with the same vascular lesions, this organism must be suspected of possessing a similar endotoxin.
Renal injuries in pigs comparable to the changes accompanying Haemophilirs infections and the experimental GSR have, as far as we know, previously only been observed in association with swine fever 4. In addition to the well-known renal hemorrhages which are frequently seen in this disorder, R~H R E R~ observed, in rare cases, multiple anemic infarcts. Their occurrence seemed to be independent of secondary infections and was probably due to the presence of a very toxic virus. The infarcts were sometimes followed by complete cortical necrosis of both kidneys; total BCN was likewise noted in isolated cases in experimental animals (pigs) when massive doses of virus were infused. In cases with extensive renal infarction there concomitantly occurred numerous infarcts in the spleen.
In Norway, swine fever occurs only sporadically. When affected, the total herd is destroyed, and Norway is considered free from stationary infection. Thus, swine fever cannot be the etiologic factor in the development of the renal injury in our material.
Hemophilic organisms are not easily cultivated and require special growth factors. Members of the genus Haemophihs are one of the more common secondary bacteria in swine fever; RPIHRER'S investigation was carried out before convenient methods for routine demonstration of hemophilic bacteria were known, and a possibility exists, therefore, that such organisms were present in some cases of spontaneous cortical necrosis.
Hemophilic organisms are, in our experience, frequently only recovered with considerable difficulty from "atypical Glasser's disease" and in some cases no growth occurs. In these instances a tentative diagnosis may be based upon the pathological manifestations. However, other bacterial infections, such as erysipelas, may give similar lesions in the glomerular capillaries and must consequently be excluded.
The inconstant and spare bacterial growth may raise a question as to whether the described condition be a true septicemia or rather a toxemia caused by release of HaemophiZus endotoxin into the circulation. As previously mentioned, the acute Haemophiltls infections are sometimes accompanied by severe gastroenteritis. This finding may possibly indicate an enterogenous infection, but hemophilic organisms have never been isolated from the intestinal tract in such cases and further investigations are required to elucidate this question. 
Zztsammenfassung
Gefassschaden treten gelegentlich in den Nieren von Schweinen auf, die an akuten Haemophii'us-Infektionen leiden. Die Schaden bestehen aus Fibrinthromben und fibrinoiden Nekrosen der Gefasswande. Fibrinthromben erscheinen auch sporadisch in kleinen Gefassen bei cyanotischer Haut. Diese Veranderungen sind mit der generalisierten Shwartzman Reaktion vergleichbar. Bei zwei von vier Schweinen, denen intravenos zerstorte Haemophilus parainfluenxae-Zellen injiziert worden waren, entstanden bilaterale renale Corticalnekrosen sowie renale und extrarenale Gefassschaden. Die BCN wird als Folge einer generalisierten Shwartzman-Reaktion aufgefasst. Der Versuch unterstutzt die Auffassung, dass die Gefassschaden, welche die Ausbruche von Haemophih-Infektionen bei Schweinen begleiten, Folge einer generalisierten Shwartzman Reaktion sind.
